INTRODUCTION
The search for uranium=bearing carbonaceous rocks in northwestern Colorado, southwestern Wyoming, and adjacent parts of Utah and Idaho was undertaken as part of a program of reconnaissance in the western United States on behalf of the Atomic Energy Commission, Special attention was given to carbonaceous rocks associated with or overlain by tuffaceous sandstone and volcanic tuff. The most significant deposit of uranium-bear ing coal is in the Fall Creek area, Idaho (Vine, and Moose 19SS) .
Other localities visited are shown on figure 1.
The occurrence of uranium in carbonaceous rocks has been reported from North and South Dakota, Nevada, and Wyoming by Slaughter and Nelson (1946) , Staatz and Bauer (1951) , and Wyant, et aL (1951) . Denson, Bachman, and Zeller (1950) studied the uranium-bearing lignites in the Dakotas and accumulated much evidence that the uranium had been derived from the tuffaceous, slightly radioactive White River formation that unconformably overlies the uranium-bearing lignites of Paleocene age, or older. Meteoric water is believed to carry the uranium from these tuffaceous rocks down into the carbonaceous formations. Reconnaissance in northeastern Wyoming (Denson, 1950) indicated tha^ the occurrence of carbonaceous rocks in association with tuffaceous or volcanic rocks might be an effective prospecting guide for uranium-bearing carbonaceous material.
Approximately 350 samples of coal, carbonaceous shale, asphaltite, and related carbonaceous materials were collected for uranium analysis. In addition, 20 samples of spring water from potential ; source beds and from mineral springs were submitted for uranium determination. Approximately 30 rock samples of tuffaceous sandstones and volcanic rocks were also collected for uranium analysis.
Many localities were visited in addition to those where samples were collected. Samples were not collected in these localities because the rocks were not radioactive when tested with a field counter. Cretaceous age with no more than 10 feet of intervening sandstone and shale. The upper 6 inches of the coal contains 0, 007 percent uranium with concentrations of 0. 015 percent in the ash, which is a higher percentage than that of the average coal in the region but not of commercial importance.
Elsewhere the coal sampled analyzed 0. 002 percent uranium or less.
£fo further work in northwestern Colorado is planned until more promising areas elsewhere have been examined. "a" idicates equivalent uranium or uranium content of less than 0 0 001 percent 
Northeastern Utah
Coal beds in the Mesaverde and Frontier formations were tested for radioactivity at a few localities in northeastern Utah, Significant radioactivity was not detected.
A grab sample of dark brown shale in the Morrison formation (ME 1/4 sec. 13, T. 3 S 0 R. 21E 0 Uintah County, Utah) contained 0. 50 percent uranium. The uranium occurs in the shale only at this place; radioactivity was not detected elsewhere in the shale. The area has been mapped by Kinney and Rominger {1947).
A sample of bitumen from a bituminous sandstone quarry just west of Vernal contained 00 003 percent uranium, 11. 8 percent ash, and 0. 028 percent uranium in the ash. Spieker (1930) estimates that 1, 970, 000, 000 tons of bituminous sandstone on Asphalt Ridge, west of Vernal, contains 1,150, 000,000 barrels of bitumen. Additional samples will be collected to determine if uranium occurs throughout the area for which Spieker calculated reserves of bitumen. If small amounts of uranium are present in the bitumen, a considerable quantity of uranium might be recoverable if the bitumen Is ever used as a raw material for a petroleum refinery or a chemical industry. However, tuffaceous beds in the vicinity of Sage are similar to the Browns Park and White River formations and probably once unconformably overlapped all of the coal-bearing rocks at Sage. These tuffaceous beds were mapped by Veatch (1907) as the Fowkes formation but their nature and distribution suggest that they are not part of the Fowkes formation as it was defined.
Coal beds were examined elsewhere in the Hams Fork region of western Wyoming but none contained significant amounts of uranium. The coal occurs chiefly in the Bear River formation of Lower Cretaceous age and the Frontier and Adaville formations of Upper Cretaceous age in a belt of complexly folded and faulted rocks. The coal has been described by Veatch (1907) and Schultz 'a" indicates equivalent uranium content of less than 0. 001 percent The presence of silicic volcanic rocks overlapping the coal-bearing formations in this area (Mansfield, 1920, and Ross and Forrester, 1947) made it seem a likely area for reconnaissance prospecting.
A significant deposit of uranium was found on Fall Creek in Bonneville County, Idaho. This deposit is located in sec, 4, T0 IS., R. 42 E. (Vine and Moore, 1952) . The coal is exposed in an abandoned prospecting incline. Samples contain as much as 0.13 percent uranium in the coal,, and as much as 0. 31 percent uranium in the ash. The silicic volcanic rocks of Tertiary age that cap the higher hills in the area are slightly radioactive, and are thought to have blanketed the area at one time.
Insufficient time was available during the 1951 field season to visit many other localities in southeastern Idaho. Of the areas described in this report southern Idaho is probably the most promising area for future work, as the Tertiary silicic volcanics, that are potential source rocks for uranium, cover much of this region. Further reconnaissance work is planned for fiscal year 1953. 
ANALYSES OF WATER AND SPRING DEPOSITS
Samples of water from springs and wells and of the deposits formed by hot spring were collected to obtain comparative data on the possibility that the formations from which they issue a» source beds for uranium. Table 7 shows the analyses and locations of 20 water samples from springs and wells issuing from possible source rocks and from mineral spring in western Wyoming and eastern Idaho. Nine samples were collected from springs and wells in the Browns Park formation in northwestern Colorado.
Of these, six samples contained less than 1 part uranium per billion, one sample contained 7 parts per billion, and two samples, both near the town of Lay, Colo. contained 10 to 14 parts per billion of uranium respectively.
In Wyoming, two samples of water were collected at springs that issued from the base of the lava of the Leucite Hills. These contained 1. 9 and 0.4 parts of uranium per billion respectively, A sample of water from a spring in the White River formation of Oligocene age northeast of Farsons Wyo., contained 42 parts per billion more than any other sample including those from hot springs where radioactivity could be detected with a field counter. By contrast, the average uranium content of the ocean is given by Koczy (1951) to be 1. 1 parts per billion. However, sea water from near Ocean City, Md., contained 20 3 parts of uranium per billion (Pietsch and Grimaldi, 1952) .
In western Wyoming and southeastern Idaho, a suite of samples was collected from hot springs, sulfur springs, and the travertine deposits associated with the spring. Radioactivity was detected in the travertine, algae, or water from springs on Sulphur Bar Creek, Idaho, at Auburn, Wyo., and on Granite Creek, Wyo. but the samples did not contain more than 2 parts per billion of uranium.
However, samples from a sulfur spring at the mouth of Hoback Canyon, Wyo,, and a hot sulfur spring 6 miles northwest of Alpine, Idaho, where no radioactivity was detected with a field counter, contained 3 parts per billion of uranium. Travertine and sulfur deposited by the hot springs near Auburn, Wyo., contained as much as 0.008 percent equivalent uranium but only 0. 001 percent uranium.
No specific conclusions can be reached, but the following points are of interest:
1. The three water samples with the highest content of uranium are from springs issuing from tuffaceous sandstone.
2.
The hot springs at which radioactivity was detected with a Geiger counter contained relatively small amounts of uranium, whereas, no radioactivity was detected at the springs that contained relatively large amounts of uranium. 
